We have characterized cellulose from the original structure of a lyocell fabric, from pills mechanically removed from the surface with a razor blade and from cellulose microfibrils removed from the surface and dispersed in the liquor during a cellulase depilling process. We find that cellulases first attack the cellulose from the microfibrils on the surface of the fabric because they are more externally exposed than the cellulose of the original fabric structure and have the same characteristics in terms of molecular weight, polydispersity, and crystallinity index as the base fabric. Cellulose from the microfibrils removed from the base fabric by the cellulase and recovered from the liquor shows significantly increased polydispersity, therefore indicating that the microfibrils have been widely attacked by the enzymes. Cellulases prove to be thorough surface finishing agents, since they change only the fiber surface, not the crystallinity.
Lyocell is the name of solvent-spun cellulosic fibers from wood pulp in an amine oxide solvent system. Lyocell fibers have high dry and wet tenacity and a luxurious drape [1, 7] . The major drawback of these fibers is fibrillation, especially after wet processing stages with mechanical agitation. This primary fibrillation induces microfibrils that are very heterogeneous in their size [ 1, 7] . Cellulase enzymes improve the appearance of lyocell fabrics and produce a further homogeneous, short fibrillation in a second process with high mechanical agitation. This fibrillation, also called secondary fibrillation, gives the &dquo;peach skin feeling&dquo; to lyocell garments [1, 7] .
Cellulase enzymes are well known finishing agents successfully applied to remove fuzz fibers and pills not only from lyocell fabrics, but also from all cellulosic based fabrics [1] . Cellulases can be found in multicom- ' ponent enzyme systems, with endoglucanases (EG) that randomly hydrolyze cellulose chains, cellobiohydrolases (CBH) that hydrolyze cellobiose from the polymer ends, and cellobiases that hydrolyze cellobiose to glucose. All these enzyme components act in a synergistic fashion during the degradation of cellulose. However, the slow kinetics of enzymatic degradation of crystalline cellulose improves fabric and fiber properties without excessive damage [2] .
Industrial processes to remove pills include strong mechanical action together with the action of cellulase enzymes [ 1, 2, 4] . Those processes produce considerable amounts of cellulosic microfibrils liberated to the liquor along with soluble sugars [2] . Previous studies indicated that EG activity can produce those cellulosic microfibrils in a process with high mechanical agitation without the presence of any CBH activity [2] . In [6] . X-ray diagrams were obtained with a Philips analytical PW 1710 diffractometer and an x-ray tube using Ni filtered CuKa radiation. The angular limits were 10° and 30°.
Results and Discussion
The results are shown in Tables I, II, The total crude mixture seems to be able to fully hydrolyze the lyocell substrate, while the mixture from which CBH activity is deleted seems not to solubilize the fabric more than 0.6%. We have verified a slight increase These results indicate that EG activity cooperates with mechanical agitation, producing microfibrillar material that can be released into the bath or stay attached in the fibers. Evidence for that had been shown previously [4] and also here by the extreme increase or decrease of air permeability on the EGtreated fabrics depending on the washing step prior to primary fibrillation. Apparently the MW distribution on the main structure of the fabric remains unchanged for the lower levels of weight loss produced. Higher levels of weigh loss probably will not decrease the MW, but will destroy the fabric structure, producing a microfibrillar mass, as we verified previously [2] . Since adsorption of the enzymes onto the insoluble cellulose powders is about six to seven times higher than onto the cellulose of the main fabric structure [2] Literature Cited
